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Introduction
The acquisition of general human capital through education is one of the most important activities by which young individuals increase their potential lifetime earnings. While enrolled in school, individuals typically receive parental support and give up potential earnings in favor of higher future earnings. Parental transfers can take the form of housing services and other living expenses (such as food and transportation) and are typically una®ected by those random elements a®ecting household income. As opposed to parental transfers, which are most likely non-stochastic from the perspective of young individuals, future earnings are usually unknown. Both wages and unemployment rates are random variables that may vary over the life cycle and their distributions are potentially a®ected by human capital. Indeed, it is well known that schooling can reduce substantially the incidence of unemployment over the life cycle and can also increase lifetime earnings.
The e®ect of schooling on earnings dispersion (or wage and employment rate dispersion) is however more di±cult to characterize. In stylized \implicit contract" frameworks, in which risk averse individuals are willing to trade wage rigidity against stable employment patterns, it is reasonable to assume that the need for risk sharing will be smaller for low educated workers who bene¯t from a relatively high level of social insurance. However, at the same time, wage dispersion may also vary with factors such as union status, occupation type and the like. As a consequence, the link between education and wage/earnings dispersion is not trivial.
1
Modeling the level of risk involved in schooling decisions must however go beyond the e®ect of human capital on wages and employment and the di®erence in uncertainty between parental transfers and labor market wages. The possibility of interruption in the schooling accumulation process, due to various events such as health or personal problems, academic failure or other causes, can increase the risk associated to schooling as perceived by economic agents. This supplementary source of risk also needs to be taken into account in modeling schooling decisions.
Estimating the e®ect of schooling on wage dispersion and employment dispersion is a complicated task. As it stands now, there is no strong empirical evidence on the e®ect of education on wage/earnings dispersion. In the reducedform literature devoted to the returns to schooling, the parameters of interest are often estimated from cross-section data. In such a framework, it is impossible to distinguish between unobserved individual ability and true wage dispersion. Heteroskedasticity is usually ignored. Moreover, as schooling attainment is an endogenous variable, standard reduced-form techniques are ill-equipped to address wage heteroskedasticity. As a consequence, modeling schooling decisions and earnings dispersion in a context which allows for risk aversion requires the 1 For a survey of the contract literature, see Rosen (1985) .
use of structural stochastic dynamic programming techniques.
Although the estimation of structural dynamic programming of schooling decisions has become increasingly popular (Keane and Wolpin, 1997 , Eckstein and Wolpin, 1999 , Belzil and Hansen, 2001 and Sauer, 2001 ), very few economists have investigated schooling decisions in a framework which allows for risk aversion or consumption smoothing.
2 Recently, Keane and Wolpin (2001) , Sauer (2001) and Cameron and Taber (2001) have investigated the links between education¯nanc-ing and consumption smoothing and, more particularly, the e®ects of borrowing constraints on schooling decisions. All of them present evidence suggesting that borrowing constraints have virtually no impact on schooling attainments. Empirical results reported in Cameron and Heckman (1998) also suggest that borrowing constraints (and parental income) have very little impact on schooling decisions as opposed to \long run factors". However, as far as we know, the relationship between earnings dispersion (wage and employment rate volatility) and education has never been investigated.
Along with the subjective discount rate, the degree of risk aversion is one of the most fundamental preference parameters. For instance, knowledge of the degree of risk aversion can shed light on the welfare improvements of policies aimed at reducing income°uctuations over the business cycle. Until now, the empirical literature devoted to the measurement of the degree of risk aversion has been completely dominated by macroeconomists and¯nancial economists. In¯nancial economics, the degree of risk aversion and the discount rate are typically estimated in asset pricing frameworks using Euler equations. Usually, the estimates of the degree of risk aversion (within a power utility framework) range between 3 and 10 and represent a relatively mild degree of risk aversion. Indeed, these estimates are quite di±cult to reconcile with actual data on long run average returns on risky and risk-free assets.
3 Strangely enough, labor economists have been completely absent of the debate. This is surprising. In virtually all western countries, labor income accounts for a much larger share of total income than does investment income and, until very recently, macroeconomic policies have been aimed at reducing variations in labor income. 4 As a consequence, measuring risk aversion from individual decisions a®ecting labor income appears a natural research agenda.
The main objectives of this paper are the following. First, it is to estimate the degree of risk aversion from a dynamic programming model of education choices in which individual preferences are set in an expected (non-linear) utility framework and in which current schooling decisions a®ect lifetime earnings (wage and employment rate) dispersion. The model is based on the assumption that individual preferences are representable by an instantaneous power utility function and that individuals maximize the expected discounted value of lifetime utility over a¯nite horizon. Young individuals make optimal schooling decisions while taking into account that accumulated schooling a®ects both the¯rst and the second moments of the lifetime distribution of earnings. As a consequence, the theoretical framework provides an opportunity to investigate both the degree of risk aversion and the rate of time preference as separate parameters 5 . The second objective is to evaluate how endogenous schooling attainments a®ect the variances of lifetime wages and employment rates. A third objective is to investigate the relationship between risk aversion and education (how does education change with a counterfactual change in risk aversion). Finally, our last objective is to evaluate how young individuals react to changes in the wage return to schooling, changes in school subsidies, changes in wage subsidies and changes in earnings dispersion.
The model is implemented on a panel of young individuals taken from the National Longitudinal Survey of Youth (NLSY). We¯nd that young individuals have a very low degree of risk aversion. The parameter estimate of the degree of relative risk aversion, 0.9282, is just somewhat below the degree of risk aversion consistent with logarithmic preferences (objective 1). At the same time, our estimates of log wage and log employment rate regression functions indicate that, after conditioning on individual speci¯c unobserved ability, wage dispersion and employment rate dispersion are highly heteroskedastic. More precisely, both wage and employment rate dispersions decrease with schooling (objective 2). This is consistent with the hypothesis that risk sharing agreement are more common among highly educated (high wage) workers. We also¯nd that a counterfactual increase in the degree of risk aversion will increase schooling attainments (objective 3). Finally, the simulations indicate that schooling attainments are relatively more elastic with respect to school subsidies than to the return to schooling and, consistent with the low degree of risk aversion disclosed in the data, that an increase in earnings dispersion (an increase in the overall variance of wages and employment rates) will raise schooling by a relatively small number (objective 4).
The content of this paper is as follows. Section 2 is devoted to the presentation of the model while the empirical speci¯cation is discussed in Section 3. Section 4 contains a description of the data. After a discussion of the structural parameter estimates and the goodness of¯t (Section 5), the links between risk aversion, risk and schooling are investigated in Section 6. In Section 7, we present some elasticities of schooling attainments with respect to the return to schooling, school subsidies, wage subsidies and earnings risk. The Conclusion is in Section 8.
A Stochastic Dynamic Programming Model
The theoretical structure of the model is presented in Section 2.1 while the solution is discussed in Section 2.2.
Theoretical Structure
Individuals are initially endowed with family human capital, innate ability and preference parameters. Given their endowments, young individuals decide sequentially whether it is optimal or not to enter the labor market or continue accumulate human capital. The amount of schooling acquired by the beginning of date t is denoted S t : When in school, individual receive income support, denoted » t : The income support can be viewed as intergenerational transfers (or school subsidies). The net income is assumed to be non-stochastic. This re°ects that parental transfers are most likely una®ected by those stochastic elements a®ecting household income. We assume that individuals interrupt schooling with exogenous probability ³(S t ): The interruption state is meant to capture events such as illness, injury, travel or simply academic failure and may vary with grade level. In practice, it is di±cult to distinguish between a real interruption and an academic failure as some individuals may spend a portion of the year in school and a residual portion out of school, as a result of a very high failure probability. When an interruption occurs, the stock of human capital remains constant over the period. The NLSY does not contain data on parental transfers and, in particular, does not allow a distinction in income received according to the interruption status. As a consequence, we ignore the distinction between income support at school and income support when school is interrupted.
6
Each individual is endowed with an instantaneous (per period) power utility function. The expressions for the instantaneous utility of being in school,U s (:); is as follows:
Once the individual has entered the labor market, he no longer receives parental support but receives a wage rate w t and an employment rate e t . The total income°ow, while employed, is given by
The instantaneous utility of entering the labor market, U w (:); is
Individuals are risk averse (loving) when ® > 0 ( ® < 0): Wages and Employment rates are therefore perfect substitutes. Each individual maximize his expected discounted lifetime utility by choosing the optimal time to interrupt schooling and enter the labor market. The discount factor,¯; is equal to
where ½ is the subjective discount rate. The time horizon, T, is¯nite and is chosen to be when individuals turn 65 years old (a typical retirement age). Education a®ects wages and employment rates. The wage regression equation is given by the following
where ' w 1 (S t ) is a function which summarizes the local returns to schooling and where
is a stochastic shock which represents wage dispersion.
The employment rate equation is
with
The stochastic shock " e t represents employment rate dispersion. The dependence of both ¾ 2 e (S t ) and ¾ 2 w (S t ) on schooling attainment is crucial. It will allow us to measure how schooling decisions may be linked to wage and employment dispersion.
It is convenient to summarize the return to schooling in the following equation
The Solution
It is well known that the solution to the stochastic dynamic problem can be characterized using recursive methods. First, we must solve for the expected instantaneous (per period) utility and, secondly, we need to isolate the stochastic shock (" w t ) in order to obtain a closed-form solution for the probability of choosing to continue school or to enter the labor market.
The value functions associated to the decision to remain in school, V s t (S t ); given that an individual has already acquired S t years of schooling, can be expressed as
Given the absence of distinction between income during school interruption and income while in school, the value of entering a school interruption period,
where E(V t+1 j d t = 1) denotes the value of following the optimal policy next period (either remain at school or start working) and where the expected value is taken over the distribution of potential labor market wages and employment rates. The value of stopping schooling accumulation is the value of entering the labor market with S t years of schooling and no labor market experience, V w t (S t ), is given by
where E(V t+1 j d t = 0) denotes the discounted expected value of lifetime earnings of starting work in the labor market with t years of schooling, no labor market experience and T-t years of potential speci¯c human capital accumulation ahead.
Clearly,
Closed-form solution to the problem can be obtain by noting that
and that
where f T (Z) is the normal density with parameters ¹ T and ¾
2
T and where
The expected utility of entering any period can be solved using recursive methods (see Stokey and Lucas, 1989 ).
Empirical Speci¯cation
In the sample data, everyone has at least 6 years of education. As a consequence, we only model the decision to acquire schooling beyond six years. We also assume that the returns to accumulated education and experience at 65 (upon retirement) is 0 and that parental transfers are set to 0 upon entrance in the labor market.
The Utility of Attending School
Parental transfers are given by the following equation,
The vector X i contains the following variables; parents' education (both mother and father), household income, number of siblings, family composition at age 14 and regional controls. The household composition variable (Nuclear Family) is equal to 1 for those who have been raised with both their biological parents (at age 14) and is likely to be correlated with the psychic costs of attending school. The geographical variables are introduced in order to control for the possibility that direct (as well as psychic) costs of schooling may di®er between those raised in urban areas and those raised in rural areas and between those raised in the South and those raised in the North. The term À » i represents unobserved taste for schooling and is described in Section (3.4).
Wages and Employment Rates
Observed wages, logw it , are assumed to be the sum of the true wage (log w it ) and a measurement error (" m it ), that is the log wage (observed) regression is
Earnings Dispersion and Education
We assume that the variance of wages and employment rates are heteroskedastic. The variances, ¾ 2 e (S t ) and ¾ 2 w (S t ) are given by the following,
Unobserved Ability in School and in the Labor Market
The intercept terms of the utility of attending school (À The distribution of unobserved ability is orthogonal to parents' background by construction. As a consequence, the distribution of ability which we estimate should be understood as a measure of unobserved ability remaining after conditioning on parents human capital. The probability of belonging to type k; p k ; are estimated using logistic transforms
and with the restriction normalize q 6 to 0.
Identi¯cation
With data on wages, employment rates and schooling attainments, it is straightforward to identify the key parameters the utility of attending school, the wage return to schooling, the employment return to schooling and unobserved school and market ability. This does not require further discussion (see Belzil and Hansen, 2001 ). The identi¯cation of the degree of risk aversion (®) is also straightforward to establish given knowledge of the variance of earnings (see equation 8).
However, the identi¯cation (and estimation) of a structural dynamic programming model always requires some parametric assumptions.
7 For instance, identi¯cation of the subjective discount rate relies on the standard assumption that preferences are time additive. Also, given that the model allows for unobserved taste for schooling, it is unrealistic to account for other sources of preference heterogeneity such as individual di®erences in risk aversion or in discount rates. This means that, given parents' background variables and unobserved market ability, observed di®erences in schooling are automatically imputed to di®erences in taste for schooling. 
Constructing the Likelihood
Dropping the individual subscript, the probability of investing in schooling in a given year is given by
or, equivalently, as
and can be expressed as follows.
7 The degree of under-identi¯cation arising in the dynamic programming literature is discussed in Rust (1994) and Magnac and Thesmar (2001) . 8 While another possible estimation strategy could have been to include AFQT scores in the intercept terms of both the utility of attending school and the log wage regression function, we are reluctant to do so. This approach could lead to an understatement of the e®ects of schooling on wages and an understatement of risk aversion heterogeneity, if AFQT scores are themselves explained by schooling (see Rosenzweig and Wolpin, 2000) where h(S t ) is given by
The likelihood function is constructed from data on schooling attainments as well as the allocation of time between years spent in school (I t = 0; d t = 1) and years during which school was interrupted (I t+1 = 1; d t = 1) and on employment histories (wage/unemployment) observed when schooling acquisition is terminated (until 1990 ). The construction of the likelihood function requires to evaluate the following probabilities;
² the probability of having spent at most ¿ years in school (including years of interruption), P r[(d i;0 = 1; I 0 ); (d i;1 = 1; I 1 )::::(d i;¿ = 1; I ¿ )] = L 1 and is easily evaluated using (11) and the de¯nition of the interruption probability.
² the probability of entering the labor market, in year ¿ + 1; at observed wagew i;¿ +1 ; P (d i;¿ +1 = 0;w i;¿ +1 ) = L 2 , which can easily be factored as the product of a conditional times a marginal ² the density of observed wages and employment rates from ¿ + 2 until 1990, P r (fw i;¿ +2 ; e i;¿ +2 g::fw i;1990 ; e i;1990 g) = L 3 , which is easily evaluated using the fact that the random shocks a®ecting the employment process and the wage process are mutually independent.
The log likelihood function, for a given individual, is given by
where each p k represents the population proportion of type k.
The Data
The sample used in the analysis is extracted from the 1979 youth cohort of the T he N ational Longitudinal Survey of Y outh (NLSY). The NLSY is a nationally representative sample of 12,686 Americans who were 14-21 years old as of January 1, 1979 . After the initial survey, re-interviews have been conducted in each subsequent year until 1996. In this paper, we restrict our sample to white males who were age 20 or less as of January 1, 1979. We record information on education, wages and on employment rates for each individual from the time the individual is age 16 up to December 31, 1990. The original sample contained 3,790 white males. However, we lacked information on family background variables (such as family income as of 1978 and parents' education). We lost about 17% of the sample due to missing information regarding family income and about 6% due to missing information regarding parents' education. The age limit and missing information regarding actual work experience further reduced the sample to 1,710.
Descriptive statistics for the sample used in the estimation can be found in Table 1 . The education length variable is the reported highest grade completed as of May 1 of the survey year and individuals are also asked if they are currently enrolled in school or not. 9 This question allows us to identify those individuals who are still acquiring schooling and therefore to take into account that education length is right-censored for some individuals. It also helps us to identify those individuals who have interrupted schooling. Overall, the majority of young individuals acquire education without interruption. The low incidence of interruptions (Table 1) explains the low average number of interruptions per individual (0.22) and the very low average interruption duration (0.43 year) . In our sample, only 306 individuals have experienced at least one interruption. This represents only 18% of our sample and it is along the lines of results reported in Keane and Wolpin (1997) . 10 Given the age of the individuals in our sample, we assume that those who have already started to work full-time by 1990 (94% of our sample), will never return to school beyond 1990. Finally, one notes that the number of interruptions is relatively small.
The average schooling completed (by 1990) is 12.8 years. From Table 1 , it is clear that the distribution of schooling attainments is bimodal. There is a large fraction of young individuals who terminate school after 12 years (high school graduation). The next largest frequency is at 16 years and corresponds to college graduation. Altogether, more than half of the sample has obtained either 12 or 16 years of schooling. As a consequence, one might expect that either the wage return to schooling or the parental transfers vary substantially with grade level. This question will be addressed below.
Structural Estimates and Goodness of Fit
In this section, we present a brief overview of some of the main structural parameter estimates which do not raise immediate interest and evaluate the goodness of¯t of the model. The parameter estimates (found in Table A2 ) indicate that, other things equal, the utility of attending school increases with parents' education and income. This is well documented in various reduced-form studies as well as in many structural studies (see Belzil and Hansen, 2001 , Eckstein and Wolpin, 1999 and Cameron and Heckman, 1998 . The parameter estimates characterizing the distribution of all individual speci¯c intercept terms (school ability, employment and wage regression and type probabilities) are also found in Table A2 . The di®erences in intercept terms across types are indicative of the importance of unobserved ability a®ecting wages, employment rates and the utility of attending school. 11 The resulting type probabilities are 0.36 (type 1), 0.19 (type 2), 0.31 (type 3), 0.06 (type 4), 0.03 (type 5) and 0.06 (type 6). The spline estimates of the local returns to schooling, also found in Table A2 , can be transformed into local returns (after adding up the proper parameters). More details on the return to schooling can be found in Belzil and Hansen (2001) . 
Risk Aversion, Earnings and Education: Some Results
In this section, we discuss the three following issues; the degree or risk aversion revealed in the data, the e®ect of education on earnings dispersion (as measured by the variances of wages and employment rates) and the e®ect of a counterfactual change in risk aversion on schooling attainment.
The Degree of Risk Aversion
Given the objectives of the paper, the estimates of the preference parameters are those that raise most interest. Our estimate of the discount rate, 0.0891, appears quite reasonable. In practice, the willingness to trade current wages for future wages is likely to be a®ected by imperfections in the capital market. The estimate of the degree of relative risk aversion, 0.9282 is however quite low when compared to estimates cited in the¯nance literature. 13 In order to illustrate the low degree of risk aversion, we examined the behavior toward risk of two types of labor market entrant (a high school graduate and a college graduate). Without 13 See kocherlakota, 1996 loss of generality, we restrict ourself to a single period hourly wage lottery which is characterized by the parameters of the log wage distribution. We computed the certainty equivalent hourly wage rate and compared it with the expected hourly wage rate resulting from the within period lottery. The certainty equivalent is the certain wage rate, w c ; at which w c = U ¡1 (E(w)): We have also computed the level of absolute risk aversion (
) at the expected entry wage. Both measures of risk aversion (absolute and relative) as well as the expected wage and the certainty equivalent are found in Table 2 . They illustrate the very low degree of risk aversion. A high school graduate, who who obtain on average an hourly wage rate of $6.32, would be as well o® with a certain wage of $6.13. For a college graduate, the corresponding expected wage and certainty equivalent are equal to $8.65 and 8.46. 
Expected wage (E(W)) 6.3183 8.6478
Certainty equivalent 6.1337 8.4579
Note: The degree of relative risk aversion, ®, also equal to -w¢
. The absolute degree of risk aversion is de¯ned as -¢
: The certainty equivalent wage, w c ; is de¯ned as the solution of the following equation:
The E®ects of Education on Earnings Dispersion
In the empirical literature, homoskedasticity of the log wage regression function is rarely questioned. With a structural dynamic programming model taking into account individual unobserved heterogeneity, it is possible to distinguish the distribution of unobserved ability from the distribution of stochastic wage shocks.
The variance of stochastic wage shocks is a measure of wage dispersion and the e®ect of schooling on wage and employment rate variances can easily be computed. The quadratic speci¯cation of the log wage variance, along with estimates of ¾ w0 (-1.3739); ¾ w1 (0.0214) and ¾ w2 (-0.0032), which are found in Table A2 , imply that wage dispersion will attain a maximum at 9 years of schooling and decrease thereafter. In practice, this means that wage dispersion decreases signi¯cantly with human capital for almost all individuals. At the same time, the estimates for ¾ e0 (-0.4084); ¾ e1 (0.0214) and ¾ e2 (-0.0032) imply that employment rate dispersion decreases monotonically with schooling attainments. In order to establish more clearly the links between risk and education, we have computed the variances in lifetime wages, lifetime employment rates and lifetime earnings for all possible levels of schooling. All variances are measured over a period of 45 years of potential experience. The results are in Table 3 . The decrease in employment rate and wage dispersion with schooling is well illustrated in columns 1 and 2. As earnings are de¯ned as the product of an hourly wage rate times an employment rate, the variance in lifetime earnings also decreases dramatically with schooling attainments. The evidence suggests that schooling acquisition implies a signi¯cant reduction in total risk. 
The E®ect of Risk Aversion on Education
After having established the link between education and earnings dispersion, it is natural to investigate the relationship between risk aversion and education. As explained earlier, it is unrealistic to account for other sources of preference heterogeneity such as individual di®erences in risk aversion or in discount rates. While our model has been estimated under the assumption that preferences are homogenous (individuals di®er only in terms of ability), it is easy to evaluate how mean schooling attainments change with a counterfactual change in risk aversion. This counterfactual experiment may be viewed as an evaluation of the importance of the di®erences in schooling attainments between various sub-groups of the population endowed with di®erent levels of risk aversion. For the sake of comparison with the results usually reported in the empirical¯nance literature, we have computed mean schooling attainments for levels of relative risk aversion between 0.93 and 3.00. These are found in Table 4 . These simulations indicate that, over the range considered, mean schooling attainments will increase with risk aversion. For instance, at a relatively high degree of risk aversion such as ® = 3:0; individuals would obtain, on average, 18.50 years of schooling. 
Some Elasticities of Schooling Attainments
In this section, we evaluate the elasticities of mean schooling attainments with respect to changes in some of the key parameters of the model. In particular, we investigate individual reactions to changes in the wage and employment returns to schooling as well as changes in schooling attainments due to changes in school and wage subsidies.
How do people react to changes in the returns to education
Using counterfactual changes in the return to schooling, it is easy to evaluate mean schooling attainments elasticities. As the wage return to schooling is estimated°exibly, we simulated changes in the overall return and also simulated changes in the return to college graduation. The elasticities with respect to the wage return, reported in Table 5 , are 0.35 (for an overall increase) and 0.11 (for an increase in the return to college graduation). Schooling attainments are therefore relatively inelastic with respect to the wage return to schooling.
How do people react to changes in school Subsidies and Wage Subsidies
As for the wage return to schooling, it is possible to evaluate the elasticities of schooling attainments with respect to an overall increase in earnings while at school (school subsidies) or a subsidy to post high-school education. As expected, the elasticity with respect to a general increase (1.01) exceeds the elasticity to post high-school education (0.46). When compared to the elasticities reported in Section 7.1, these elasticities indicate that individual are more responsive to school subsidies (or parental transfers) than to the return to schooling. Finally, by increasing the intercept term of the wage regression, it is possible to simulate the e®ect of a wage subsidy. It is well known that an overall increase in wages will result in an increase in the opportunity costs of schooling. Not surprisingly, our results indicate that the elasticity of schooling attainments with respect to a wage increase is negative (-0.70) and strong. As a conclusion, schooling attainments appear more sensitive to changes in the utility of attending school than to changes in the return to schooling. This is consistent with¯ndings reported in Belzil and Hansen (2001), Keane and Wolpin (1997) and Eckstein and Wolpin (1999) and can be explained by the importance of individual di®erences in school ability.
How do people react to changes in risk
Our°exible speci¯cation of the log wage and the log employment regression functions allow us to investigate how individuals react to changes in risk. In particular, the heteroskedastic function for the variances allow us to evaluate the e®ects of an overall change in earnings dispersion. Log normality implies that E(Z) = exp(¹ + 0:5 ¢ ¾ 2 ) and V ar(Z) = exp(2¹ + ¾ 2 ) ¢ (exp(¾ 2 ) ¡ 1): In order to do so, we must change the variance of the log earnings regression (¾ 1 ) and adjust the mean of the log earnings (¹) so that only earnings dispersion is changed.
The elasticity with respect to a change in risk is found to be small and positive (0.07). The positive sign can be explained as follows. An increase in earnings risk makes parental transfers relatively more appealing for risk averse individuals. As a consequence, young individuals respond by staying in school longer. However, given the very low level of risk aversion, the e®ect is small. 
Conclusion
We have estimated a dynamic programming model of schooling decisions in which risk averse individuals make optimal sequential schooling decisions based on the fact that schooling a®ects both the mean and the variance of lifetime wages and employment rates. Our model¯ts the data quite well and the results indicate that individuals have a very low degree of risk (relative) aversion. The parameter estimate of the degree of risk aversion, 0.9282, is just somewhat below the degree of risk aversion implied by logarithmic preferences. At the same time, our estimates of log wage and log employment rate regression functions indicate that, after conditioning on individual speci¯c unobserved ability, wage dispersion and employment rate dispersion are highly heteroskedastic. More precisely, both wage and employment rate dispersions decrease with schooling. This is consistent with the hypothesis that risk sharing agreements are more common among highly educated (high wage) workers. Not surprisingly, mean schooling attainments are found to be increasing in risk aversion; that is a counterfactual increase in the degree of risk aversion will increase schooling attainments. Finally, we have used our model to simulate the e®ects of a change in the returns to education, a change in school (and wage) subsidies and a change in risk on expected schooling attainments. The results indicate that schooling attainments are relatively more elastic with respect to school subsidies than to the return to schooling. Consistent with the low degree of risk aversion disclosed in the data, an increase in earnings dispersion (an increase in the overall variance of wages and employment rates) will raise schooling by a relatively small number and the elasticity is quite small (around 0.07).
These¯ndings suggest avenues for future research. As education can play the role of self-insurance, it would be interesting to analyze the optimality of social insurance in a context where human capital (schooling) is a substitute for social insurance. Finally, it would be interesting to analyze optimal schooling decisions in a context where workers can explicitly enter contractual agreements with potential employers. We leave these potential extensions for future research. 
